v-A case of atraumatic arteriovenous (AV) fistula of the extracranial vertebral artery associated with an atraumatic aneurysm of the contralateral extracranial vertebral artery is reported. The fistulous lesion was excised after distal and proximal ligation of the vessel. Subsequently, the contralateral aneurysm underwent spontaneous dissolution. Seven cases of extracranial vertebral AV fistulae associated with ipsilateral vertebral artery aneurysms (four traumatic and three as part of vascular dysplastic syndromes) have been reported previously.
Operation. The patient underwent suboccipital craniectomy and upper cervical laminectomy. The right vertebral artery was ligated proximal and distal to the 2-cm vertebral AV fistula. The fistula was subsequently excised.
Postoperative Course. After surgery, the tinnitus disappeared and the neurological examination was normal. Repeat studies 6 months later demonstrated complete obliteration of the fistulous lesion, occlusion of the right vertebral artery (Fig. 2) , and disappearance of the left vertebral artery aneurysm (Fig. 3) .
Discussion
Atraumatic extracranial vertebral artery aneurysms may arise as solitary lesions from inflammatory processes, 2~ atherosclerotic changes, ~2'43'56 or spontaneous dissectionfl ~ Congenital extracranial vertebral artery aneurysms have been reported unassociated with systemic illness 24' 36' 37 or in conjunction with Ehlers-Danlos syndrome, 2~ neurofibromatosis, 33'49 and fibromuscular dysplasiaflO, 44, 53 Atraumatic AV fistulae of the extracranial vertebral artery have been found in combination with fibromuscular dysplasia 3'19 and neurofibromatosis. 9 Spontaneous vertebral AV fistulae have been described in cases with The origin of these congenital fistulae has been attributed to vertebral artery development from longitudinal anastomoses between six pairs of dorsal embryonic intersegmental arteries and its intimate association with draining epidural and muscular plexuses.~~ 1,26,31, 39 The finding of an extracranial vertebral artery aneurysm associated with an AV fistula is rare. Review of the literature reveals four such instances in which the lesions were known to be traumatic in nature and occurred homolaterally. 1,2s'47`s~ Three cases of atraumatic extracranial vertebral artery aneurysm have been reported associated with a fistula in patients with syndromes of diffuse vascular dysplasia. 2~' 22"4~ There is no previous report of atraumatic extracranial vertebral AV fistula with an atraumatic aneurysm of the contralateral extracranial vertebral artery ( Table 1) .
The association of intracranial aneurysms 5'6'29'32'55 and infundibula 29 with intracranial arteriovenous malformations (AVM's) is well described. Their simultaneous occurrence has been attributed to coincidental development 6,55 or to a common defect in angiogenesis. 55 uted to disturbed flow patterns of the associated AVM. 5' 34' 51,5~ Shenkin, et al., 51'52 reported the production of aneurysms contralateral to internal carotid artery ligation, which similarly supports this theory.
Laboratory studies have shown that increased local blood flow leads to distension and degeneration of the arterial walls with subsequent aneurysm formation. j5'45'54 In AVM's, diminished vascular resistance allows increased flow through feeding arteries with stretching of the vessel walls. This may lead to weakening of a previously undetected defect within the vascular wall and formation of an aneurysm. 6 ' 51,52 There are few instances of aneurysms of spinal cord vessels without associated AVM's. The high incidence of rupture of spinal AVM's in patients with aneurysms arising from spinal cord vessels reflects the abnormal hemodynamics of these malformations. 48 Miyamoto, et al.,28 confirmed the presence of spinal aneurysms on the feeding vessels of spinal AVM's and demonstrated their disappearance with obliteration of the abnormal shunt.
Reports suggest that obliteration of the AV shunts and their high-pressure high-volume flow has been effective in reducing or completely eliminating associated aneurysmsY 9,s~ This has been attributed to gravitational layering of thrombus 5'5~ or to intimal thickening and contraction of arteries with slower blood flow. 5
In the present case, blood flowing in the right vertebral artery was shunted into the AV fistula at the C 1-2 level with delayed flow into the intracranial portion of the artery. This was due to blood traveling the path of least resistance, which the fistula provided. Injection of the left vertebral artery (Fig. 1 right) 
